Preparation of novel monoclonal antibodies against chelated cadmium ions.
The detection of cadmium ions using enzyme-linked immunosorbent assays (ELISA) has been reported by several research groups. Because cadmium ions are too small to stimulate the immune system, high molecular weight immunogens of cadmium are constructed using bifunctional chelators. At present, the most commonly used bifunctional chelator for the preparation of antigens for heavy metal ions is 1-(4-isothiocyanobenzyl) ethylenediamine N,N,N',N'-tetraacetic acid (ITCBE). However, the price of ITCBE is high. So we are interested in a cheaper bifunctional chelator, 1-(4-aminobenzyl) ethylenediamine N,N,N',N'-tetraacetic acid (aminobenzyl-EDTA). Here, cadmium ions were conjugated to carrier proteins using aminobenzyl-EDTA to make artificial antigens. Then, several mice were immunized with the antigen. And monoclonal antibodies (MAbs) against cadmium were produced. Spleen cells of immunized mice were fused with myeloma cells. The resulting hybridomas were screened using protein conjugates which were covalently bound to metal-free EDTA or cadmium. Three hybridoma cell lines (A3, E4 and B5) that produced MAbs with high selectivity and sensitivity were expanded for further study. Cross-reactivities with other metals were below 1 %. These antibodies were used to construct competitive ELISAs. The IC50 for A3 was 8.4 μg/l. The detection range and the lowest detection limit using the antibody A3 was 0.394-64.39 and 0.051 μg/l, respectively. Spike-recovery studies in tap water showed that the antibody A3 could be used for cadmium detection in drinking water.